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Outline

 Physics at the Relativistic Heavy lon Collider (RHIC)
« PHENIX experiment

 Experimental Results
» What have we learned so far from hadron production?

Bulk properties : Energy density and charged multiplicity.
Hydrodynamical behavior and chemical properties in AuAu.
High p; particle production and jet quenching effect.

The control experiment: new results from d+Au.

Particle compositions at high p.

a0 =

« Conclusions
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Physics at RHIC

« Lattice QCD predicts transition to deconfinement sate
of quarks and gluons occurs at:

T, ~ 170 + 10 MeV (10'2 °K) and € ~ 3 GeV/fm3.

— As existed ~1 u sec after the Big Bang.
— Inter-hadron distances comparable to that in neutron stars.

 RHIC is designed to create very high temperature and
density matter in the laboratory.
— Collide heavy ions to achieve maximum volume.

* Experiments can study the hot, dense medium.
— Is thermal equilibrium reached?
— What is the equation of state of the matter?

— Do the nuclei dissolve into a quark gluon plasma (QGP)?
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History of Heavy lon Collisions

Hadronization
(Freeze-out)
+

Expansion

Pre-equilibrium Thermalization QGP phase? Mixed phase
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RHIC @ BNL

2 counter-circulating rings, 3.8 km
circumference

Any nucleus on any other.

Top energies (each beam):
— 100 GeV/nucleon Au-Au.
— 250 GeV polarized p-p.
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Four Complementary Exper

2001
41

July 18,

248:

oo

Event 5261

S TA R uya Chujo

LANL Seminar June 25th, 2003 @ NM



PH “ENIX

iment

PHENIX Exper

Tatsuy Chujo

7

T
PHZRENIX

ey

SRR

LANL Seminar June 25th, 2003 M 7



TN
PH-ENIX

PHENIX Hadron PID

PHENIX Detector

n® PID by EMCal
via 7% vy (1<p;<10GeV/c)
6 lead- Scintillator (PbSc) sectors

2 lead- glass (PbGl) sectors
Ap=m

Charged PID by TOF

(DCH+PC1+TOF+BBC)
/K <2 GeV/c, K/p <4 GeV/c
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Collision Centrality Determination

PHENIX Detector - Second Year Physics Run ¥ % BEC charge sum vs ZDC total energy
- O 30 - 40%
Central Magnet HS 20 - 30%
o 15 - 20%

10-15%

|
s
0.8 %

ZDC South

MulD

0-5%

South Side View North
Installed W Active

 Centrality selection : Used charge sum of Beam-Beam Counter
(BBC, [n|=3~4) and energy of Zero-degree calorimeter (ZDC) in
minimum bias events (92% of total inelastic cross sections).

* Extracted N, and N, ; based on Glauber model.
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(1) Global Observables
- dNChldn’ dETIdT] -
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Is the Energy Density High Enough?

Colliding system expands: PHEEENIX
| IM;nilmlurln Iloiallelt cllisltrilbultil)nI at mid-rapidity

o m
o F ]
E ooo............... 3
2cr, 10° = “‘Ooo....“.“.. —=
Energy L to 102§_ "-.... i
beam directionl ‘. -
11 dE i -
Ep = S (2 L ) B S
TR 2CT dy ST S I R B | P S R

0 0 10 20 30 A¢ 50 60
per unit 7 T E, (GeV)

) 0 200 400 600 dE /dn |, ,
velocity [[tobeam — ppy 87 052301 (2001) ”

—g > 4.6 GeV/fm3 (130 GeV Au+Au)
5.5 GeV/fm3 (200 GeV Au+Au)

Well above predicted transition!
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Charged Particle Multiplicity
:_cgll—;Ichldn W =130 GeV| ‘ Sum particles
|
s00 |- .IMMH}-H‘“

| Central Au+Au under the curve
vttt '

COHiSiOIlS flnd ~ 5000 CharQEd
particles Iin

collision final state

(6200 in 200 GeV/A
central Au+Au)
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1al-velocity)
In initial volume ~ V, ,cleus
Rescattering should be important!

12
Tatsuya Chujo



(2) Particle Production
- Soft Physics -

Bulk Effects

« Equilibration

« Equation of State
Probes of the System

 Hard scattered partons
 Heavy quarks

d*N/dydpt
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e

A Bulk system
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p+ Spectra (central vs. peripheral)

* Peripheral
» similar to pp

e Central

» low-pt slopes
increase with
particle mass

» proton and anti-
proton yields
equal the pion
yield at

high pr.
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dero-dxnamical Model

Mmacroscopic view

u4“

Hydro-dynamical Model Formalism:

continuity equations
energy, momentum conservation
equation of state

15
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p+ Spectra for All 4 Experiments

Data: PHENIX: NPA715(03)151; STAR: NPA715(03)458; PHOBOS: NPA715(03)510; BRAHMS: NPA715(03)478
Hydro-calculations including chemical potentials: PFK and R. Rapp, Phys. Rev. C 67 (03) 044903

"o PHENIX prelim.
: STAOHginm. ]

PHOBOS prelim .
v BRAHMS prelim| Calculations = too long

(o — {218 Mev hydro| a system lifetime
Enormous initial
pressure, but

10

| decouples quickly
(~10 fm/c)

(1/2r) dN/dyp_dp__ (GeV )

[ 200 AGeV
0 1 2 3

Hydrodynamics describes bulk particle momentum distributions

EOS is not hadronic g
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Transverse Momentum and Transverse Energy

PHENIX collab., Nucl. Phys. A 715 (2003) 151c¢ PHENIX collab., Nucl. Phys. A 715 (2003) 151c¢
PHENIX preliminary

B — B ] o~ I T [ T [
121 Aut Auys,, =200 GeV S 127 > i |
: ® @ hydro @ 200 GeV
1 g | O 1
L M | S’ -
+
- : A - ]
v I L
08 0.8 o - .
; R RN I AR N
I ©
06 06 \Y/ L — ]
i - ] ~ 0.5
04 i 0.4 _}?’%.__ Al_ ) © PHENIX SNN =200 GeV
# 1w T 1
L 1 L negative 1 \"4 L ® PHENIX \s\, =130 GeV i
0.2 N 7 0.2 N ]
i positive 1 | — Kolb,Rapp:hep-phi0210222 - i B WA98 syn = 17.2 GeV )
0 I R T I I R 0 I R AT NN T NN T N N M — -
0 50 100150200 250 300 350 0 50 100 150 200 250 300 350 0 . | . | . | . |
Npart N, o 0 100 200 300 400
Np

Transverse momenta as function of centrality are well
under control as long as the collisions are not too peripheral.
Transverse energy agrees for all centralities.
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Evidence for equilibrated final state ™" ©

» Almost complete reconstruction of hadronic state when
system decouples by the statistical thermal model.

* Fit yields vs. mass (grand canonical ensemble)
» Ty =177 MeV, pg =29 MeV @ 200 GeV central AuAu.

(4] | 1
2 plp AIA E/E Q/Q m/nt KKK /m p/m K /h o/h” A/h™ Z/hQ/x*10 *  plp K/K'K/x p/a/h™50
SR = Se S ' 2N
— o dﬁh T ﬁﬁ :
\ % STAR ko : 3
e PHENIX : wiw
E O PHOBOS T =< .
— A BRAHMS —%— : R
B \[S ;=130 GeV S \[5,y=200 GeV
- Model re-fit with all data -%- :[ Model prediction for
10 E T=176 MeV, Lu, =41 MeV ‘i& | T=177 MeV, u, =29 MeV
— Braun-Munzinger et al., PLB 518 (2001) 41 — E D. Magestro July 22, 2002
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(3) High p; Particle Production
- Hard Process -

600

Bulk Effects
* Equilibration
* Equation of State

d*N/dydpt

Y
o
o

Poe
300
Probes of the System f & 50CD probes
 Hard scattered partons ¢ \
100 ‘
° Heavy quarks (not included in this talk) .‘-.

ol bl W

h Bulk system
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Hard Scattered Partons

« Hard scatterings in

schematic view of jet production

nucleon collisions

produce jets of hadrone /‘ leading
particles. ff particle
In the presence of a a [
color-deconfined Sz / .
medium, the partons 47\

strongly interact hadrons >j l

(~GeV/fm) losing much

leading particle

of their energy.

« “Jet Quenching”

20
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How Quantify the Nuclear Modification

14
RAAI 2|
of R=1
Nuclear Modification Factor 10 ==~= P A
2 A7AA 08
d°N™ /dp,dn -/ Re
R, (p;)= os- [/ R
ONN /dp d 041 7] 13
2 “C [ "soft
T 02f *
4+ . u : A . u
“Niinar=/Oinc™" Il NN cross section SCERNINCINEINEANCINL

Tranverse Momentum (GeV/c)

Q)
! «  Scenario1: Raa =1 : Scale with # of binary collisions (N_,).
e Scenario2:R,, >1: Cronin effect (observed in ISR and SPS).
e Scenario 3 : R,, <1: Suppression.
%

- Any departures from the expected binary collision scaling (N,;) behavior
provide the information on the strong interacting medium in AA collisions.
21
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n0 sEectra pp @ 200 GeV : Baseline

6;“ 1
> 10"
G - * n% measurement in same experiment
0
E . t PHENIX Data U0 allows us the study of nuclear effect
S L — KKP NLO with less systematic uncertainties.
"’.g 5 § """ Kretzer NLO
iu 10
10’65
" F Good agreement Good agreement with
10 - e
_ " fwithNLOpQCD ~ ° NLO pQCD
g nF 5
R | * Reference for Au+Au
3 20
=40 —
= 5 spectra
8 2|
g "t
8 0 @‘*ﬁ%‘—‘—‘
8 aF
s 7 e d)
S b et teee e PHENIX (p+p)
N SRRt hep-ex/0304038
0 5 10 15
pr (GeV/c)
22
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i and h spectra AuAu @ 200 GeV
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n® data: nucl-ex/0304022, submitted to PRL.
charged hadron (preliminary) : NPA715, 769¢%2003).
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R, for 1’ and charged hadron

_ YieldAuAu/<Nbinary>AuAu
" Yield,,

27 1 | 1 | 1 | 1 | H
18F- Au+Au 200GeV B
f 6L M 4 0-10% IN+N 0 700-10% /NN ] * R, is well below 1 for both
,aF E charged hadrons and neutral
1of E pions.

1 I Strong Suppressionl * The neutral pions fall below
08f- E the charged hadrons since they
0.6/ = do not contain contributions
0.4/ ﬁ;’-.._l ﬁ from protons and kaons (will be
02- G e e e discussed later).

P S S R NI R R R B

0 1 2 3 4 5 6 7 8

p; [GeVic]
PHENIX AuAu 200 GeV
n® data: nucl-ex/0304022, submitted to PRL.
charged hadron (preliminary) : NPA715, 769c (2003). 24
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(4) Initial state effect
or
Final state effect?

- d+Au Experiment -



PH ENIX
Suppression: Final State Effect?

« Hadronic absorption of fragments:
— Gallmeister, et al. PRC67,044905(2003)
— Fragments formed inside hadronic medium

« Parton recombination (up to moderate p-)
— Fries, Muller, Nonaka, Bass nucl-th/0301078
— Lin & Ko, PRL89,202302(2002)

 Energy loss of partons in dense matter
— Gyulassy, Wang, Vitev, Baier, Wiedemann...

26
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Alternative: Initial Effects

* Gluon Saturation
— (color glass condensate: CGC)

Wave function of low x gluons overlap; the
self-coupling gluons fuse, saturating the
density of gluons in the initial state.

(gets N, right!)

gg—g iy
hep-ph/0212316; D. Kharzeev, E. Levin, M. Nardi
D.Kharzeev et al.,, PLB 561 (2003) 93

Broaden p;
® Multiple elastic scatterings (Cronin effect)

Wang, Kopeliovich, Levai, Accardi

® Nuclear shadowing

27
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d+Au: Control Experiment

Au+Au J l \4 d+Au ‘Z l X{

= hot and dense medium = cold medium

Initial + Final

State Effects

Initial State
Effects Only

« The “Color Glass Condensate” model predicts the suppression in both
Au+Au and d+Au (due to the initial state effect).

 d+Au experiment can tell us whether the observed hadron
suppression at high p; central Au+A is the final state effect or initial

state effect.
28
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d+Au Spectra
S o1 N . i _
3 - . minimum bias d+Au ¢ \|5NN—200 GeV
S 107 E\-
2107} sd+Audata [ '\ ® d+Au data
gw-af F » pp ref.
= mf ~PP ref. \\'_ —fit to pp
s \e
e 10 = S
g g N, @
= 107} e K
ZE .?'E * E \*\ ..I
S10F g Fq0 W, e
10_32 s e "9 PHENIX (d+Au)
3 E e hep-ex/0306021
10'9_””||||||||||||||||||||||||||||||||||||||||||||| RIRINTRRI RYRTARNRTAIRRRA IRERU ARUNA RRARINRRTANTRY, submitted to PRL
012 345678 9012345678 910
pr (GeV/c)

* Final spectra for charged hadrons and identified pions.

« Data span 7 orders of magnitude.
29
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R, VS. Ry, for charged hadrons and n®

q: L L L L B B L L

< E :
. O B charged hadrons =
= 1'85 A @ neutral pions d+Au .
1.6 = -
1 4F E Initial State
oF 3 Effects Only
1E -
0.8F
0.6F
PHENIX (d+Au) 0.4F Initial + Final
hep-ex/0306021 ) C_
submitted to PRL 0 25 State EffeCtS

CDO

1 2 3 4 5 6 7 8 9 10
pr (GeV/c)

No Suppression in d+Au, instead small enhancement
observed (Cronin effect)!!

d-Au results rule out CGC as the explanation for high p;
Suppression of hadrons in AuAu central.
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Centrality Dependence

Au + Au Experiment d + Au Control Experiment

< 2 I T 2 ’)F | | | ] T
-~ W h+h 0-10% /N+N [ m©0-10% IN#N ] a
1.6f 1 1e) i HF “PHENIX
1.4 - 14 + Preliminary”
120 R 2:_ H-. results,
T | y T E consistent
10 | 1: with PHOBOS
08:— | B 08:— ,l:l.:ﬁ data in
L i ' a submitted
0.6 4 08 aper
0_4:_ N Dl..l 5 0.4:—
- . - d+Au 200GeV = h*+h™0-20%/ N+N
0.2F Do Dﬂ'g’ Ems 02f 3
P S S R NI R R R B ) S R RN NI NP R R I
o 1 2 3 4 5 6 1 8 o 1 2 3 4 5 6 1 8
p; [GeVic] p;[GeVic]

« Dramatically different and opposite centrality evolution of Au+Au
experiment from d+Au control.

» High p; hadron suppression in AuAu is clearly a final state effect.
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(5) Particle Compositions at
High py
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Article from SCIENCE

THIS WEEK

PAGE T22

af a

HIGH-ENMERLY FHYSILS

Wayward Particles Collide With
Physicists' Expectations

EAST LANSING, MICHIGAN—Physiclsis
quast Tor @ new state of matter has taken a
bewlldering torn. Al a meeting here last
woek,” researchers from the Relatlviatie
HL“'.J.'\.'_'.-‘ lom Collider (RHICY ai Brookhaven
Mational Labosatory in Upton, Mew York,
announced resulis that, so far, nobody can
axplain. By slamming
pold atoms togother at
neardy the apeed of lght,
the physkeists hoped to
make gold nucled melt
into a novel phase of
matter called a quark-
gluon plasma. But al-
though the experiment
produced encouraging
avidence that they lad
augceaded, it alse lefl
them struggling o ac-
connd For il behavior of
the particles that shoot away from the
Treinendiasly energelsc smashaps.

“The more [ ibink about #, the more 1
think 1% met comphately wacko” Willlam
Zage of Columbia Univeraity, spokesperson
for one of the four particle detectors at
RLHIC, said privasely at the conference. Zaje
rurmdnated For a fiow momsenis and then cor-
rected himself. “Well, it is completely
wacko” he sald. “We don't get it 1 really
don't knew—on a fundamental bevel.”

Tz comfimsbon comees from PHEMNIX, one
of the four detectors, which probed fhe differ-
ences between “hard™ and “soff” mickear col-
lislons, Mncled ane collections of probons amd
netrons, and at low energled, they belowve

LANL Seminar June 25th, 2003 @ NM

dicts that the paribcles m the smaslup woald
o longer bounce claanly off soe another, thw
metied mess woukd be sloppeor, the particles
spbmldng off one another like droplets of wa-
ter jnstead of rebounding like clunks of oo
By analyzing the sprays of particles croated
by collding varbous atoms, s RHIC plysd-
ciatd hoped to de-
termine whether
collistons. bacome
soffler m the nocle
wet blgeer and car-
1Y e enerey

a sign of a quark-
gluen plasma, a
slate of muatter that

Hard saligian

Soler

o s
Transve s samentum {Ge)

rather than merely teocheting off the comn-
poivents of il muclkeus.

This tidy pleture las just become coisad-
erabily messder. With e higlser energles and
betier statlaties of RHICY second year of
runnbng, plysicisis conld classafy the partl-
clos zooming away from the collisions.
What they s was a shock

Mensurements a FHERIX ndicate ilat
some of the parilcles Mying savay from the
smaslg are moving more slowly than noe-
mal, 23 one would expoct in a soft collision,
bunt others ane caroendng out of ihe wreck as iF
from a lord collision (see figure). Scientists
koo of 10 plausible mechanisn for s dis-
crepancy. “I14 a true pusde,” aavs Zaje.

Part of the problem k2 that most of the por-
ticles PHENIX detects are born after the
collsbon—spamad Trom maore or less kdewtl-
cal guarks and gluoas {collectively dubbed
“partons”) that scatier off owe ancther i U
mament the two sloms crash together, The
flying partons caly tlen recombing futo two-
quatk or three-quark ensembles (“hadrons,”
such as protong awd peutrons
Bocause identlcal poarbops

B
AE, 2aYE Tulia Velkovaka, a
Brookhaven physicist who s
also  associated with the

PFHENIX experime. Plons,

up and down quarks and andl-
quaarks (and a handful of glu-
ond) bound n an usessy pack-
age, “behave mofe of less ex-

Hard riddle. At the Relativistic Heavy lan Collider (top), pra-  200Y like predicted” for & porti-
tons and pions born from the same explosions imexplicably  cle traveling through a sticky

show earmarks of different origins.

medlum ke a quark-gluon
plasma, she sayd, whereas pro-

Tatsuya Chujo

o =

two-quark eisembles made of

C.Seife, Science298,
718(2002)
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Proton and anti-proton spectra PH “ENIX

in AuAu at 200 GeV

p Spectra Au+Au @ \s,, =200 GeV p Spectra Au+Au @ \|sy, = 200 GeV
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» Corrected for weak decay feed-down effect (~40% at 0.6 GeV/c, ~25% at 4 GeV/c).
- Strong centrality dependence in spectra shape at low p; (< 1.5 GeVIc)34
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N.. scaled p; spectra for p and pbar

@1 0'2 I Radial Flow EffCt PHENIX: Au+Au\[s,,, = 200 GeV
- : v 60-92%
> i

an3| 4 40-50%
%1 0 -
Loy F 20-30%
[ *
& 4
E 10 - » 0-10%
8
5
10 ¢
-6 [
10
0

Ncoll scaling (p; > 1.5 GeV)
for all centrality bins
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PHENIX (Au+Au)
hep-ex/0305036
submitted to PRL
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p+ spectra (p vs. w) in AutAu @ 200 GeV

_ PHENIX Au+Au \[s,, = 200 GeV
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Peripheral 60-92 %
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« Clearly seen p-t merging at p;~ 2 GeV/c in central.

 No p-xr merging in peripheral.

« Suggested significant fraction of p, pbar at pt = 1.5 - 4.5 GeV/c in cestral.
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PHENIX
Central-to-Peripheral Ratio (R¢p) vs. py

PHENIX (Au+Au) hep-ex/0305036 submitted to PRL

o 25— 717 T T T 1 T T T T T 1 i
e (pu+ p)/2 Yield®'™ / <N2I™*> - =R,~R,,
20 jom Yield® 9 | <NS925,
1.5 =
! o IT ° 1p : N, scaling at
: _$4g%07 | ® N_, scalin . co
L ] !!!'l"“f”T ---------------- coll = ®.-41.5GeV - 4.5 GeV
- ..0° 1 (Not suppressed for
- o - all centralities)
0.5 > ¢ & 5 , ]
i R I & ¢ o :
O ——— °...Z.e. 2 &]n0 Suppression
opb—— P . P . 1 . 1 . 1 . | . Icentral > peripheral)
D 1 2 3 4 5 6 7

* Shaded boxes : Npart, N . determination errors.

coll
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p/m ratio vs. prand centrality

PHENIX Au+Au

Sy = 200 GeV

Ratio
— — —
o)

PHENIX (AutAu) 1 5 :

hep-ex/0305036

submitted to PRL 0 [

protonlipion

anti-protonl/pion

Aut+Au 0-10%
Aut+Au 20-30%
AutAu 60-92%

o O
X &+ N

p+p, Vs = 53 GeV, ISR
--- e'¢, gluon jets, DELPHI
------ e'e, quark jets, DELPHI

P, (GeVic)

4 5
P; (GeVic)

 Both p/r and pbar/x ratios are enhanced compared to peripheral Au+Au,
p+p and e*e-at p; = 1.5 ~ 4.5 GeV/c.

- Consistent with gluon/quark jet fragmentation in peripheral AuAu (%3

GeV/c).

LANL Seminar June 25th, 2003 @ NM

Tatsuya Chujo



.
PH-"ENIX
Particle composition beyond 5 GeV ...

PHENIX (Au+Au) hep-ex/0305036 submitted to PRL

=
= =
& 3Central 0-10%
:C 2.5 =
Sk + + + + I
= b + + + ~1.6 (p+p data at s,, = 53 GeV)
bbbl Ll L
1.5 =
1E / * Deduced particle
SR compositions at high p;
0.5 [ Peripheral 60-92% from h/x° ratio.
b4 0 : I I I . .
£ 0.3 — —— common for both centralities . * Perlp_heral d_ata IS
": : ---- relative error between central-peripheral consistent with p+p data.
o S
7 02 i - Suggested p and pbar
s 01— permm - contributions in central
E ol v o are limited up to p; ~ 5
s 0 1 2 3 4 5 6 7 8 9 GeV/c.
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What is the PHYSICS behind?

Parton recombination'Vfragmentation

Fries, Mueller, Nonaka,Bass
nucl-th/030108]

Hirano, Nara
(Transverse Dynamics

/
workshop@ BNL)

(=1 04 [
0.0 L .9 1 2 C _ =
2 3 4 5 6 7 8 9 = C /T ]
P; [GeV] -~ 1t — K
2.5 . ; ‘ : 0.8( Hydro+Jet
| AutAu @ s"=130 AGeV — 2513?/an1f18| | C
_ s 20-30% Central o
o0 L p-barix »— 70-80% Central i 06
o< Boosted Th, v;=0.6 r
r PHENIX 0-5% Central A 0 4 L
1.5 r
QF_ L 3 -70_7(}__97_6_,9 &0 | 0 2 L
- 5, 7_07_@,3"‘0 . =L
o 1.0 - o Baryon Junction
s X Vitgv, Gyulassy % 1 5 7 4 5 6
0.5 | i C 65, 041902, 2002 p; (GeVic)
I ,Jjéx-‘ "“""‘%::k::i?_‘:;ﬁ....*_.,.
0.0 , ‘ , 8

pr [GeV]

. Both Parton Recombination/Coalescence
and Baryon Junction models reproduce p/x

ratio (pr and centrality dep.) qualitatively.
. Both models predict p/mr enhancement is limited <5 GeV/c.

. Another scenarios: Different formation time between baryons and mesons ?
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or Strong radial flow + hard scattering ? 40
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Summary

1. Energy density in central AuAu is well above the critical density
of deconfined state predicted by the lattice QCD.

2. Inlow p;region (< 2 GeV/c), the single particle spectra in AuAu
central are well described by hydrodynamic model, and particle
abundance is well reproduced by the statistical thermal model.

3. At high p;, both neutral and inclusive charged hadrons are largely
suppressed in AuAu central collisions.

4. However, instead
there is an enhancement (Cronin effect), which suggests the

5. At the intermediate p; (2 - 4 GeV/c), the proton and anti-proton
spectra show the different scaling behavior from pions (Ncoll scaling),
and a strong centrality dependence of p/x ratio has been observed.

— Various theoretical models (recombination, baryon junction, flow+jet)

reproduce the data qualitatively. 41
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What’s Next

« We must investigate other probe
medium to characterize i

* The Rare Processgs‘r Nye Medium:

— Heavy Quark

 Dissolution of
probes quark deco

— Electromagnetic ProheSyWio=st g interaction)

» Lack of strong em to penetrate the black medium
and see thrg

* Direct Photg¢

- PHENIX plans to make thgse
high luminosity Au+Aur,

that look deeply into the

pasurements in the next

42
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Au+Au 200 GeV

PHENIX Event Display
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Parton Recombination
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10’ ————
A Charged Hadrons at 200 GeV
1 = Recomb+Fragm
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p /T ratio
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Au+Au@200 AGeV

(central)

L Parton coalescence

Greco, Ko, Levai
. nucl-th/0301093
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